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Abstract

This study aims to analyze of the availability of local wisdom-based teaching ma-
terials today, the characteristics, validity, readability, effectiveness, and practicality
of local wisdom-based teaching materials on the topic of Sound Waves to increas-
ing literacy and numeracy students’. The research design used was called research
and development (R&D) with a product trial design using a quasi-experimental
design. The research was conducted on students of 11th grade at High School at
Bandar Lampung. Data analysis techniques using descriptive, percentages, nor-
malized gains <g>, and t-test. Based on research data analysis, it was found that
the results of the literature review using VOSviewer reflect that local wisdom-
based education is not only seen as a cultural approach, but has also moved to-
wards integration with 21 century basic competencies. Temporal visualization
also shows a shift from a conceptual approach to the development of more ap-
plicable learning tools and learning strategies. This condition underlies the de-
velopment of local wisdom-based teaching materials. The materials significantly
improved students’ literacy and numeracy, with the experimental group achiev-
ing a high effectiveness category, <g>=0.70, compared to the control group’s low
effectiveness, <g>=0.17. Statistical analysis confirmed the significance of the
improvement, with the t calculation of 9,41. Practicality tests indicated a very
practical rating from teachers (93.5%) and a practical rating from students (84%).
The study’s findings indicate that the implementation of local wisdom into teach-
ing materials represents a promising strategy for enhancing student learning out-
comes and aligning instructional practices with cultural and educational goals.
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INTRODUCTION

Literacy is one of the important indicators
in assessing the quality of education in a coun-
try. The government’s effort to comprehensively
capture the quality of learning processes and out-
comes of primary and secondary education units
nationally is by implementing a national assess-
ment called the Asesmen Kompetensi Minimum
(AKM). AKM includes several assessments of
basic literacy components that must be mastered
by students. Citing data from Kementerian Pen-
didikan dan Kebudayaan, the six basic literacies
include 1) reading and writing literacy, 2) numer-
acy literacy, 3) science literacy, 4) digital literacy,
5) financial literacy, and 6) cultural and civic lit-
eracy.

Based on Rapor Pendidikan Indonesia
2024, the literacy level of Indonesian students is
still in the average level category, which still needs
to be improved by habituate reading activities
along with two-way discussions about the read-
ing to train critical thinking skills and increase in-
teraction between teachers/parents and children.
Comparable to the numeracy results of students
who are still classified in the average category and
can still be improved by encouraging children to
use various mathematical principles to solve eve-
ryday problems (Kemdikbudristek, 2024).

The result of team’s analysis from Pusat
Penelitian Pendidikan (2021) showed that basic
literacy is influenced by factors, such as 1) stu-
dents’ enjoyment of reading, 2) reading metacog-
nition strategies, 3) classroom discipline culture,
and 4) teachers’ teaching strategies in affecting
students’ enjoyment of reading. In the teaching
aspect, innovation and also novelty can be car-
ried out in the form of using teaching materials
that are specifically designed to improve student
literacy. One form of improving the quality of
learning is by providing adequate reading mate-
rials, one of which is the procurement of teach-
ing materials that can accommodate the needs in
improving student literacy. Teaching materials
that are specifically designed and compiled by
paying attention to student needs have the poten-
tial to improve students’ numeracy literacy skills
(Pratidina & Novaliyosi, 2024). Research by
Rusilowati et al., (2021) on the development of
ethno-science integrated teaching materials can
show an increase in students’ scientific literacy
compared to other teaching materials.

Local wisdom, as a vital component of
cultural heritage, offers valuable potential as a
contextualized learning resource. It provides con-
tent that is familiar and relevant to students’ daily

lives, thereby linking scientific knowledge with
socio- cultural realities (Ramdani, 2018). The in-
tegration of local wisdom into the domain of sci-
ence education has the potential to enhance the
learning experience, rendering it more meaning-
ful and engaging.

Recent studies lend support to the integra-
tion of local wisdom in science learning, due to
its ability to deepen conceptual understanding
and strengthen cultural identity. For instance,
Iriani et al. (2022) demonstrated that local wis-
dom enhances students’ critical and creative
thinking skills. The study reported a substantial
increase in both skills, highlighting the positive
impact of local wisdom in education. In a similar
context, Taufiq et al. (2023) research demonstrat-
ed that the utilization of local wisdom-based ma-
terials can significantly improve physics learning
outcomes. Study from Utami et al. (2020) showed
the integration of cultural context into physics
education was shown to enhance comprehen-
sion and relevance of the subject matter. Other
study done by Laos & Tefu (2020) concluded that
local wisdom-integrated teaching materials are
effective in improving students’ analytical abili-
ties in physics. However, these studies have not
adequately addressed the development of literacy
and numeracy. Research by Langtang & Ma-
taubenu (2019) explored local wisdom in physics
learning, but practical classroom-ready materials
have yet to be developed.

Despite the implementation of numerous
initiatives aimed at enhancing educational out-
comes in Indonesia, national and international
assessments, including AKM and PISA, have re-
peatedly indicated that the literacy and numeracy
competencies of students persist at levels that fall
short of the established benchmarks. This find-
ing suggests a persistent gap in students’ ability
to comprehend, apply, and reflect upon academic
content in ways that are relevant to their every-
day lives. A significant contributing factor is the
absence of contextual and meaningful teaching
materials that integrate scientific concepts with
students’ cultural backgrounds.

This study fills the gap that exists in the
practical implementation of local wisdom-based
teaching materials. This study makes a novel con-
tribution to the field of science education by de-
veloping practical, classroom-ready teaching ma-
terials that are specifically designed to integrate
local wisdom with a focus on enhancing students’
reading literacy, and numeracy—simultaneously.
In contrast to previous studies, which have pre-
dominantly emphasized conceptual understand-
ing or academic achievement in general, this
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research explicitly targets the two core literacies
that are prioritized in national assessments.

This study aims to (1) analyze the avail-
ability of local wisdom-based teaching materials
at present, (2) analyze the characteristics of the
teaching materials developed, (3) test the validity
of the teaching materials, (4) test their readability,
(5) effectiveness, and (6) practicality of using lo-
cal wisdom-based teaching materials on the topic
of Sound Waves.

METHOD

The research design employed in this study
is research and development (R&D), utilizing a
product trial in a quasi-experimental design. The
R&D process consists of multiple stages, includ-
ing the preliminary study stage, the development
stage and the evaluation stage. The detail research
design is shown in Figure 1.

Preliminary Stage

In-depth literature study on local
wisdom-based learning.

Development Stage
' v

Designing the local wisdom-based teaching
material on sound wave topics.

: A
| Product validation by
L‘K]Jl‘l’l?i
X 4 i
¢ Valid >—Now Revision
— Small-scale trial |-
v
.'_\,’n[itl:',—No—p Revision
T
Yes
1

Large-scale trial -
.'\
" Valid >—No—s\ Revision
Yes

Evaluation Stage
Product Finalization

Figure 1. Research procedure (Putri et al., 2024)

The preliminary study stage conducted by
giving questionnaires completed by teachers and
by doing bibliometric analysis from the Crossref
database with the help of the Publish or Perish
application. Crossref was chosen because it pro-
vides metadata of reputable scientific publica-
tions that have DOIs, covering various internatio-

nal and national journals. A total of 839 articles
were collected and analyzed. The search results
produced a number of documents which were
then visualized by VOSviewer.

Atthe development stage, 3 different groups
have been selected from students of 11th grade at
High School for participating in this study, expe-
rimental group, control group, and product trial
group. At this stage, local wisdom- based learning
approach is combined with the syntax of discove-
ry learning model shown in Table 1.

Table 1. Discovery learning syntax used in local
wisdom-based learning approach

Stage Teacher and Students Activities

Stimulation The teacher provides engaging
phenomena related to the topic.
Students listen, read, or see an
interesting demonstration of local
wisdom experiments.

Problem Students discuss phenomena and

statement or ~ formulate problems related to the

identification  topic. Students formulate hypothe-

ses and initial assumptions (collect
possible theories).

Data collec-
tion

Students conduct experiments,
observations, or literature reviews.

Data process- ~ Students interpret all data from the
ing findings to produce a new finding.

Evidence Students compare the data results
with the hypothesis that has been
made and examine whether the

hypothesis is accepted or not.

Generaliza- Students analyze the hypotheses
tion or draw  they get and give their opinions
conclusions about the conclusions of the solu-
tions to the problems presented or
found.
Table 1 outlines the instructional syntax

used in the implementation of the local wisdom-
based sound wave teaching materials. It presents
a structured sequence of learning activities alig-
ned with the Discovery Learning model, inclu-
ding both teacher and student roles at each stage.
This syntax provides a practical guide for achie-
ving the intended learning goals and ensuring
consistency in classroom application.

RESULT AND DISCUSSION

The research results include: analyzing the
availability of local wisdom-based teaching ma-
terials at present, analyzing the characteristics of
the teaching materials developed, testing the va-
lidity of the teaching materials, readability, effec-
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tiveness, and practicality of using local wisdom-
based teaching materials.

Analyzing the availability of local wisdom-
based teaching materials at present

Interviews that have been conducted in the
preliminary research with teachers from several
schools said that teaching material that support
students’ literacy and numeracy skills are still
inadequate. This lack of learning resources is one
of the factors that affect students’ literacy levels
which are quite low (Hapsari, 2019). The deve-
lopment and use of teaching materials or media
in learning has the potential to improve students’
numeracy literacy skills both at elementary, juni-
or high and high school levels (Pratidina & Nova-
liyosi, 2024). Some teaching materials found in
the school have not really emphasized the featu-
res that support literacy.

Research by Langtang & Mataubenu
(2019) has been able to identify the potential of
local wisdom-based learning in the context of
physics, but has not been developed into applicab-
le teaching materials. This is in accordance with
research by Sahara et al. (2022) which suggested
the development of teaching materials based on
local wisdom. Supporting this opinion, a biblio-
metric analysis was conducted with keywords
such as "budaya” or "kearifan lokal” combined
with the terms ”literasi” and "numerasi”, to gat-
her literature relevant to the theme of local wis-
dom-based education. Based on the bibliometric

b pemberdayaan

caritarakyat

lingkungan
masyarakat setempat

tradisi

alam
masyarakat

nilai kearifan lokal

analysis from 839 articles, a total of 84 unique
keywords were found. From all these keywords,
the VOSviewer system formed four main clusters
that show the thematic pattern of research. Ten
most frequently occurring keywords (Table 2.)

Table 2. The most keywords shown in 2020-2025
publications related to culture, local wisdom, lit-
eracy, and numeracy

Keywords Occ. Cluster Color
lokal 280  Yellow

2  masyarakat 219 Yellow

3 literasi 73 Blue

4  life 69 Red

5 tradition 65 Red

6  numerasi 56 Green

7  society 47 Red

8  identity 45 Red

9 tradisi 42 Yellow

10 local wisdom value 37 Red

The keywords local, community and litera-
cy occupy the top three positions, indicating that
strengthening literacy through cultural identity
and community engagement through educational
approaches based on local values are the domi-
nant focus in publications. Each keyword is also
distributed into different clusters, indicating the
diversity of approaches and perspectives in this
research.
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Figure 2. Keywords co-occurrence visualization results from 2020-2025 publications related to cul-
ture, local wisdom, literacy, and numeracy by VOSviewer.
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The results of keyword co-occurrence visu-
alization using VOSviewer in Figure 2 show the
existence of four main clusters representing do-
minant research themes in the field of education
studied in the range 2020-2025. Each color repre-
sents one thematic cluster presented in Table 3.

Table 3. Description of clusters in keywords co-
occurrence visualization results from 2020-2025
publications related to culture, local wisdom, lit-
eracy, and numeracy

Thematic Clusters

Description

The first cluster
(yellow) centers

on keywords such
as local, commu-
nity, empowerment,
tradition, and local
wisdom values.

The second cluster
(red) highlights
aspects of tradition,
local wisdom value,
identity, history, and
heritage, indicating
that cultural and
social dimensions
are an important
part of educational
narrative.

The third cluster
(blue) centers in key-
words such as scien-
tific literacy, literacy
skills, and teaching
materials indicate
that strengthening
students’ literacy
competencies is a
major concern.

The fourth cluster
(green) is closely
related to the themes
of numeracy,
STEAM, education,
and creativity.

This cluster represents a
research focus on strength-
ening cultural identity and
community engagement
through educational ap-
proaches based on local
values. Research in this
cluster is generally contex-
tual and directed towards
the development of science
education that is in harmony
with the environment and
the wisdom of the local
community.

Research in this cluster
examines how cultural
heritage, local history, and
traditional architecture can
be integrated into the science
learning process. The main
focus is on identity building
and preserving local values
through educational media.

This cluster shows a trend
that focuses on improving
literacy, both in general and
in the context of science.
This is in line with the
challenges of the digital era
that demand more complex
literacy skills, including in
understanding and commu-
nicating science concepts.

This cluster shows great
attention to the development
of innovative science learn-
ing that is oriented towards
21% century skills. This
indicates that local wisdom-
based education has evolved
from mere cultural preserva-
tion to a multidisciplinary
approach that is responsive
to 21% century learning
needs.

Table 3 presents the results of the VOSvie-
wer cluster analysis, which groups related key-
words into thematic clusters based on their co-oc-
currence in the literature. Each cluster represents
a distinct research focus or topic trend relevant
to local wisdom-based education and its integra-
tion into science learning. This analysis provides
insights into the dominant themes and their inter-
connections, which served as a reference for de-
signing the content and features of the teaching
materials developed in this study.

Generally, these four clusters show that
science education research trends are not only
oriented towards scientific content, but are also
rooted in the cultural, social-context and local
educational innovation. The inter-connectedness
of the clusters indicates that a multidisciplinary
approach combining science, literacy, culture and
innovation is becoming an increasingly reinfor-
ced direction in recent scientific publications. The
findings demonstrate the close interconnections
between science education, strengthening cultu-
ral identity, numeracy-literacy, and technology-
based learning innovation and creativity.

Based on the overlay visualization gene-
rated through VOSviewer in Figure 3, it can be
identified the temporal trend of keywords in pub-
lications related to local wisdom-based science
education in the range of 2020 to 2025 The vi-
sualization from Figure 3 illustrates the develop-
ment of the research focus over time through the
gradation of keyword colors, with purple to blue
representing the dominant topics discussed at the
beginning of the analysis period (around 2022),
while green to yellow indicate more recent topics
(2023 and above). Overall, research on scien-
ce education based on local wisdom has shifted
from a conceptual approach and cultural values
to a more applicable and strategic direction. The-
refore, developing teaching materials that are
practical to use in learning has its own urgency.

In the early phase, many studies emphasi-
zed the meaning of local culture as a foundation
for science learning, which is reflected in the oc-
currence of keywords such as community, traditi-
on, custom, and local wisdom value. This shows
the importance of preserving traditional values
through education and utilizing local wisdom as
a contextual learning resource. Furthermore, in
the middle of the period (around 2022 to early
2023), there was a shift in focus towards a more
applicable direction, marked by the appearance
of keywords such as environment, scientific li-
teracy, teaching materials, and creativity. This
change indicates increased attention to the deve-
lopment of locally- based learning tools to sup-
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port students’ scientific literacy. As for the latest
period, indicated by yellow keywords such as nu-
meracy, literacy skills, students’ interest, students’

worksheet, and students’ assesment, research be-
gan to lead to strengthening basic literacy and nu-
meracy skills.
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Figure 3. Overlay visualization results from 2020-2025 publications related to culture, local wisdom,

literacy, and numeracy by VOSviewer.

These findings reflect that local wisdom-
based education is not only seen as a cultural ap-
proach, but has also moved towards integration
with the basic competencies of the 21st century.
The temporal visualization also shows a shift
from a conceptual approach to the development
of teaching tools and teaching strategies that are
more applicable.

Characteristics of Local Wisdom-Based Teach-
ing Material

The Local Wisdom-based Sound Waves
Teaching Material have been developed in accor-
dance with the writing guidelines issued by the
Badan Standar Nasional Pendidikan (BSNP).
The teaching material has a total of 45 pages,
with 10 subchapters. Certain elements are faci-
litated by the incorporation of specific features
within the developed teaching materials shown in
Figure 4.

The “Budaya Kita Nih!” feature, which
translates as “Our Culture!”, contains articles
and readings related to physics material based on
local wisdom. This particular feature has been
meticulously designed with the express intention
of facilitating enhancement in reading literacy

among students. In this feature, local wisdom-
based texts were presented in order to establish
the linkage between physics, particularly in the
domain of sound waves, and Indonesian culture.
The “Ayo Mencoba!” feature, which translates
as “Let’s Try!”, includes experiments related to
sound waves. The experiments are presented in a
simplified format to facilitate independent execu-
tion by students. This feature has been developed
to assist students in the process of formulating
scientific conclusions from mathematical data.
The development of this feature was initiated
with the objective of providing assistance to stu-
dents in enhancing their literacy and numeracy
skills.

Furthermore, the “Mengapa Begini?” fea-
ture, translated as “Why like this?”, comprises
questions designed to evaluate the qualitative
comprehension of concepts. This feature facili-
tates the observation of students’ comprehension
levels. The purpose of these features is twofold:
firstly, to enhance students’ understanding of
physics principles, and secondly, to promote criti-
cal thinking. It is evident that a more comprehen-
sive concept would facilitate a more effective ana-
lysis of the local wisdom-based physics material.
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Figure 4. The features in Local Wisdom-Based Sound Waves Teaching Materials, which are a) “Bu-
daya Kita Nih!”, b) “Ayo Mencoba!”, and c) “Mengapa Begini?”

The features developed in the teaching ma-
terials are designed to support the local wisdom

learning process that occurs in the classroom
shown in Table 4.

Table 4. Integration of local wisdom-based teaching materials with the discovery learning syntax used

in local wisdom-based learning approach

Syntax of Discovery Teaching Material’s Achievement Indicator
Learning Model Features
Stimulation “Budaya Kita Nih!”  Able to build students’ interest and motivation in learning
the topic of temperature and heat. Students look enthusias-
tic in participating in learning.
Problem statement or ~ “Budaya Kita Nih!”  Students are are given problems related to sound waves ma-
identification “Ayo Mencoba!” terial. Students are able to identify questions or problems to
“Mengapa Begini?”  be investigated. Students are able to make temporary conjec-
tures to answer the problem based on initial understanding.
Data collection “Budaya Kita Nih!”  With guidance and direction from the teacher, students are
directed to conduct experiments that can answer the prob-
lems presented. Students are able to find relevant informa-
tion or data to test the hypothesis.
Data processing “Budaya Kita Nih!”  Data processing is carried out by students. Students observe
“Ayo Mencoba!” the experiment and collect the mathematical data obtained.
Students are able to use and process the data found to get
new findings.
Evidence “Budaya Kita Nih!”  With the knowledge that students have and the data ob-
“Ayo Mencoba!” tained from observations, students are able to interpret the

Generalization or draw
conclusions

experimental results correctly. Students are able to check
their hypothesis. Students are able to discover concepts or
theories.

Students are able to analyze the data collected and draw
conclusions.

Indonesia’s cultural heritage can be utilized
as a learning resource, especially with the support
of increasingly sophisticated  technological
developments (Putri et al., 2020). Cultural diver-
sity, such as local wisdom can be a new learning’s
source for students, including in physics material.
The characteristics of local wisdom-based lear-
ning in physics materials can be seen from several
things, such as 1) there is a connection between

culture and physics, 2) physical science knowled-
ge has benefits for everyday life, 3) local wisdom
(indigenous knowledge) has a place in physics
concepts, and 4) local wisdom-based learning is
able to connect conventional knowledge to scien-
tific knowledge.

The local wisdom-based teaching material,
which has been developed, integrates the learning
of physics with local wisdom knowledge. The ob-
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jective of local wisdom-based learning is to exa-
mine the differences between indigenous scienti-
fic knowledge and scientific physics knowledge.
In discovery learning local wisdom-based lear-
ning, students are encouraged to take an active
role in identifying scientific knowledge that emer-
ges from the local wisdom of the archipelago.

Validity of Local Wisdom-Based Teaching
Material

The validation local wisdom-based teach-
ing material was conducted by physicists with ex-
pertise in educational material (lecturer) and phy-
sics teacher. The two validators concurred that
the teaching materials could be employed with
the incorporation of requisite revisions. Based on
the validation sheet given to the validator, there
are few categories scored such as aspects of con-
tent feasibility and presentation feasibility. The
results of the teaching material validation sheet
given to expert validator indicate that the content
is highly feasible, with an average score of 3.70
or a percentage of 92.50%, meeting the criteria
for very feasible content. The feasibility of the te-
aching materials’ presentation was also deemed
to be satisfactory, with an average score of 3.75
or a percentage of 93.75% in accordance with the
very feasible criteria.

The validation results indicate that the te-
aching material demonstrates good to excellent
quality in both content and presentation. The
material is complete, in-depth, and accurate, alig-
ning well with the competency standards and cur-
rent developments in physics. Real-life examples,
illustrations, and cases are used effectively to fos-
ter students’ curiosity and support literacy deve-
lopment. The content is delivered in a systematic,
coherent, and interactive manner, complemented
by exercises, answer keys, and feedback. While
certain elements, such as the currency of referen-
ces and accuracy of data, may benefit from furt-
her refinement, the material is overall suitable for
high school student.

In addition, the teaching material meets
key criteria essential for enhancing students’
reading literacy and literacy numeracy. Several
things that must be considered, include 1) the text
or reading presented is sufficient to represent the
material presented, 2) the text or reading is pre-
sented interestingly, easily, clearly, on target, does
not give rise to double meanings and is common
in oral or written communication, 3) through in-
formation texts students can obtain facts, data
and information to develop insight and knowled-
ge, 4) and accuracy in choosing right dictions that
suit communication needs (Pusat Asesmen dan

Pembelajaran Kemendikbud, 2020). This teach-
ing material’s criteria are reinforcing its effective-
ness as a literacy-supportive resource.

Readability of Local Wisdom-Based Teaching
Material

Product trial group in small scale trial was
given a cloze test at the end of the lesson. The
cloze test was held to test the readability level of
the teaching materials given to students. Based on
the test results with the number of question items
as many as 33 blanks, the average readability level
was 76% with the lowest readability level of 64%
and the highest of 88%. This percentage can be
categorized by Bormuth (1971) standard’s reada-
bility grade as teaching materials with a high level
of readability that is easy to understand (Gajjar,
2024).

The results of the cloze test completed by
the students indicate that the text presented in the
teaching materials exhibits the following charac-
teristics: 1) effective sentence structure, 2) voca-
bulary selection that aligns with the students’ pro-
ficiency level, 3) logical and clear communication
of information, and 4) absence of ambiguity due
to double meanings. This is in accordance with
the criteria of high-quality teaching material that
must be met. In order to support students’ reading
literacy and numeracy, teaching material should
be presented in an interesting, accessible, clear
and on-target manner. It should avoid double
meanings and be common in oral or written com-
munication. In addition, it is imperative to select
appropriate dictions that align with the specific
communication requirements.

Study by Sufanti et al. (2024) addresses the
issue of low early reading proficiency among stu-
dents. It analyzes factors influencing reading dif-
ficulties in early-grade classrooms. In this study
demonstrating the significance of well-designed
teaching materials in early literacy. As stated by
Zainuddin et al. (2023), the use of high-quality
teaching materials can significantly improve stu-
dents’ literacy skills, underscoring their essential
role in early literacy learning. Saputra et al. (2024)
in other study also stated that well-structured te-
aching materials are crucial in supporting early
literacy development, highlighting their essential
role in modern educational settings.

Efectiveness of Local Wisdom-Based Teaching
Material

The results of the n-gain test, which were
obtained from 60 students, are presented in Table
5. The n-gain result has already been tested signi-
ficantly, with a t calculation of 9.41. This value
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exceeds the t-table value of 2.064 with dk = 24
and & = 0.05. The effectiveness of teaching ma-
terials grounded in local wisdom was evaluated
using quantitative data derived from pre-test and
post-test scores. The present study sought to ana-
lyse the impact of a local wisdom-based discove-
ry learning model on students’ reading and nu-
meracy literacy. As posited by Sugiyono (2021),
the n-gain value indicated in Table 5 falls within
the high effectiveness category, with <g> > 0.7
for the experiment group. In contrast, the control
group demonstrates low effectiveness improve-
ment, with <g> < 0.3.

Table 5. The result of n-gain test on teaching
material effectiveness conduct in experiment and
control group

Control Experiment
Pre-test mean 29.43 31.51
Post-test mean 43.72 79.41
n-gain 0.17 0.70
Category Low High

In accordance with the results of the team
analysis from the Pusat Penelitian Pendidikan
(2021) on things that affect students’ basic lite-
racy, teachers’ teaching strategies could affecting
students’ enjoyment of reading. In this aspect, in-
novation and also novelty in teaching materials
that are specifically designed can improve student
literacy. Literacy is a basic competency that is an
important foundation in the learning process at
various levels of education, including in science
learning (OECD, 2023). As a basic competency
that is an important foundation in the learning
process at various levels of education, literacy re-
quires an approach that is relevant to the context
of students’ lives.

In this study, local wisdom-based approach
was selected along with discovery learning model.
In the preliminary research, conducted in several
high schools using questionnaires completed by
teachers, indicates that the discovery learning
model is a suitable approach for implementing
reading literacy and numeracy. The discovery
learning model emphasizes the understanding of
concepts, meanings, and relationships through an
intuitive process to finally come to a conclusion.
Students are expected to find their own answers
to problems through the application of this dis-
covery learning model (Yulianti, 2024). The pur-
pose of applying this discovery learning model is
very much in line with contextual learning which
emphasizes to real life situations so that it can

encourage students to be able to apply it in their
lives (Meutiawati, 2023).

Bruner (1961) in his publication said that
the purpose of a teacher is to provide a strong un-
derstanding of a subject, but it is the person him-
self who will continue this understanding after
formal schooling ends. It is this attitude and acti-
vity of continuing one’s own understanding that
will become more meaningful to a person. This
attitude and activity of “figuring out” or ”disco-
vering” something for oneself seems to have the
effect of making things more meaningful, thus
becoming more accessible in memory. The use of
local wisdom-based media can improve students’
critical thinking. (Mulatsih, et al., 2023).

Practicality of Local Wisdom-Based Teaching
Material

The result of giving questionnaire to the
students obtained a percentage value of 84%,
which is categorized as practical to use. The result
of giving questionnaire to the teacher obtained a
percentage of 93.5%, which is categorized as very
practical to use.

Data on the practicality of using the local
wisdom-based teaching material is in the form
of quantitative data derived from questionnaires
completed by teachers and students. Practicality
of using the local wisdom-based teaching material
by the teacher obtained percentage value of 85%
< P <100%, which is considered in very practical
to use category. On the other hand, practicality of
using the local wisdom-based teaching material
by the students obtained percentage value of 70%
< P <85%, which is considered in practical to use
category (Alfiriani, 2024).

Based on the observations and the results
of the questionnaire given to students, it can be
seen that this local wisdom learning received a
good response from students. Students seem ent-
husiastic and interested in the learning activities
carried out. Enthusiasm and active involvement
of students in learning is one of the signs of
meaningful learning (Domu & Mangelep, 2019).
Integrating local wisdom in learning is in ac-
cordance with the principles of constructivism,
because local wisdom provides a meaningful
context for students (Apriyani et al., 2022). Ac-
cording to constructivism learning theory, know-
ledge is built based on experience and interaction
with the environment. Constructivism theory is a
learning theory that states that knowledge is not
passively received by students, but is actively built
based on their experiences and interactions with
the environment (Budyastuti & Fauziati, 2021).

Constructivism theory is often associated

276



Hasna Kurnia Putri, et al / Unnes Science Education Journal 14 (2) (2025) 268-279

with figures, such as Jean Piaget with cognitive
development theory and Lev Vygotsky with so-
cial and cultural learning theory. Each of these
figures has a different view regarding constructi-
vism theory (Suryana et al., 2022). This theory
says that learning is an active process in which
students build their own understanding by con-
necting new knowledge with previous experien-
ces and knowledge (Sanjaya et al., 2022). This
makes knowledge subjective. The knowledge
obtained by students will be different depending
on their personal experience (Salsabila & Mugqo-
wim, 2024). It emphasizes that knowledge is
constructed by learners themselves through ac-
tive engagement and interaction with their envi-
ronment, connecting new information with prior
experiences (Sugrah, 2019.). Study from Putri et
al. (2024) analyzes the constructivist approach
in public policy education, highlighting that stu-
dents actively construct knowledge through ex-
periences and social interactions. It underscores
the importance of connecting new learning with
existing knowledge frameworks.

According to this learning theory, learning
will be student-centered and the teacher acts as a
facilitator who helps students in exploration and
reflection, not as the main source of informati-
on (Asmendri & Sari, 2018). Study from Muslikh
et al. (2022) posits that learners build new kno-
wledge by connecting it with their prior experi-
ences, emphasizing the active role of students in
the learning process. In addition, according to
constructivism theory, knowledge is more mea-
ningful if it is learned in a real context and re-
levant to students’ lives. Constructivism learning
provides space for exploration, discussion, and
testing of ideas. Students are also given flexibi-
lity in using rich resources to support learning,
such as manipulative tools, technology, or the lo-
cal environment (Salsabila & Muqowim, 2024).
In addition, it is possible to interact with local
community figures or the surrounding environ-
ment (Suci, 2018). This can be a learning tool
that supports the formation of social knowledge,
in accordance with the theory of social construc-
tivism proposed by Lev Vygotsky. Local wisdom
can improve students’ knowledge and attitudes
(Uge, et al., 2019). Greater efforts from all parties
are needed to maintain local wisdom and cultural
identity through education. IT et al. (2023) argues
that the absence of efforts to maintain local cul-
ture leads to its gradual disappearance. The study
from Istigomah et al. (2023) concludes that col-
laboration between educational institutions and
cultural entities is essential to maintain the conti-
nuity and relevance of local culture in the face of

globalization.

This study fills the gap that exists in the
practical implementation of local wisdom-based
teaching materials. Thus, this research not only
provides innovation in culture-based learning
approaches, but also makes a significant contri-
bution to the fulfillment of national education
targets, especially in improving students’ literacy
and numeracy skills. This research offers a pio-
neering example of how local wisdom can be
systematically utilized to enhance fundamental
literacies, which are deemed essential for student
success in the 21 century.)

Education in the 21st century is no longer
solely concerned with the memory-based reten-
tion of factual information, rather, it is focused
on cultivating a range of essential skills. These
include critical thinking, creativity, collaboration,
communication, and cultural awareness. In In-
donesia, the cultivation of these competencies is
prioritized, one of which is through assessments
like AKM, which emphasise literacy, numeracy,
and character development.

The utilisation of local wisdom-based te-
aching materials has been identified as a key ele-
ment in facilitating this educational transition, by
rendering the learning process more meaningful
and relevant to students’ real-life contexts. The
utilisation of culturally and environmentally re-
levant examples in the pedagogy of physics has
been demonstrated to enhance student compre-
hension and application of scientific concepts.
This approach has also been demonstrated to fa-
cilitate the enhancement of literacy and numera-
cy skills, encompassing activities such as reading,
interpreting data, problem-solving, and reflecting
on cultural values.

Moreover, the integration of local wisdom
has been demonstrated to foster students’ cultural
identity, promote respect for diversity, and prepa-
re them to face global challenges without losing
their local roots. Consequently, this innovation is
not only relevant but also essential in achieving
the goals of 21 century education in Indonesia.

CONCLUSION

The present study lends further support to
the notion that the integration of local wisdom-
based teaching materials is an effective pedago-
gical strategy for enhancing students’ reading li-
teracy and numeracy, particularly in the context
of sound wave topics in physics. The developed
materials demonstrated high validity, readabili-
ty, and practicality, as well as a significant posi-
tive effect on student learning outcomes. These
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results align with national education goals and
emphasise the importance of culturally relevant
resources in fostering deeper understanding and
engagement.

In practice, the implementation of local
wisdom in teaching materials has been shown to
facilitate cognitive development, in addition to
fostering the cultural identity of students and en-
hancing their critical thinking skills. The features
embedded in the materials, including contextual
texts, hands-on experiments, and reflective ques-
tions, have been shown to be effective in bridging
scientific concepts with students’ everyday expe-
riences. It is recommended that future research
explore the application of local wisdom-based
materials across other physics topics and educa-
tional levels. Furthermore, longitudinal studies
have the potential to yield insights into the long-
term impact of such materials on literacy deve-
lopment and cultural awareness.
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